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Purpose: Hypogastric artery embolization (HAE) is often performed in endovascular aortoiliac aneurysm repair to prevent
potential endoleak, and this can be associated with pelvic ischemic sequelae. This prospective study was performed to
evaluate the clinical outcome of HAE in patients who underwent endovascular aortoiliac aneurysm repair.
Methods: During a 15-month period, 12 patients who underwent either unilateral or bilateral HAE for endovascular
aortoiliac aneurysm repair were prospectively evaluated. All patients underwent preoperative and postoperative penile
pressure measurement and pulse-volume recording evaluation. Angiographic features relating to pelvic collaterals and
clinical outcomes relating to pelvic ischemia were evaluated.
Results: Unilateral HAE was performed in eight patients (67%), and bilateral HAE was performed in four patients (33%).
Mean reductions in penile brachial index (PBI) after unilateral and bilateral HAE were 13 6% (not significant) and 39
14% (P < .05), respectively. Erectile dysfunction occurred in three patients for unilateral HAE (38%) and in two patients
for bilateral HAE (50%), with an overall PBI reduction of 36  12% (P < .01). No significant change in thigh brachial
or ankle brachial index occurred after HAE. Hip and buttock claudication occurred in four patients for unilateral HAE
(50%) and in two patients for bilateral HAE (50%), with an overall PBI reduction of 18 9% (P < .05). Other associated
pelvic ischemic complications after bilateral HAE included one scrotal skin sloughing (25%) that occurred 3 days after
aortic endografting and one sacral decubitus (25%) that occurred 4 months after aortic endografting. With analysis of
angiographic collateral patterns, diseased profunda femoral artery (PFA; >50% stenosis) was noted in four patients, all
in whom post-HAE pelvic ischemic symptoms developed (P < .05). In contrast, only four of the remaining eight patients
with normal or mild PFA disease had pelvic ischemic sequelae after HAE.
Conclusion: Erectile dysfunction after HAE correlates with significant reduction in PBI. Severe pelvic ischemic symptoms
are more likely to occur after bilateral HAE, which should be avoided if possible. Moreover, patients with diseased PFA
are at risk of development of pelvic ischemia after HAE. Our data suggest a potential role of concomitant profundapalsty
at the time of aortic endografting to improve pelvic collateral flow and reduce pelvic ischemia in this subset of patients
with HAE. (J Vasc Surg 2002;36:500-6.)
Endovascular stent graft placement has been embraced
in recent years as a safe treatment alternative in patients
with aortoiliac artery aneurysm who are at high risk for a
conventional operation. When the aortoiliac aneurysm ex-
tends distally to the hypogastric artery, selective hypogas-
tric artery embolization (HAE) with coils may become
necessary to allow the endograft to anchor in the aneurysm-
free external iliac artery, thereby eliminating hypogastric
endoleak into the aortoiliac aneurysm. Numerous retro-
spective studies have suggested that unilateral HAE can
often be performed without significant risk of complication
as long as the pelvic circulation is maintained by the con-
tralateral hypogastric collateral vessels.1-6 In contrast, bilat-
eral HAE frequently leads to a variety of pelvic ischemic
symptoms, with buttock claudication and colonic ischemia
being two common examples.2,3 Although these studies
reported a wide disparity of the incidence rate of pelvic
ischemia that ranged from 28% to 55% after HAE,1-6
relatively little is known concerning the natural history of
pelvic ischemia after HAE. This prospective study was
undertaken to: 1, determine the incidence of pelvic isch-
emia after HAE; 2, perform physiologic assessment of
pelvic circulation after HAE; and 3, assess the patency of
pelvic collateral circulation in subsequent pelvic ischemia
after HAE.
MATERIALS AND METHODS
Patient selection. From March 2000 to June 2001,
12 patients with diagnosis of aortoiliac aneurysm who
underwent HAE before aortic endograft placement were
included in this prospective study. All patients were male
with a mean age of 79 years (range, 66 to 87 years). Patients
with unplanned hypogastric artery occlusion from en-
dograft placement or unplanned intraoperative hypogastric
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coil embolization were excluded from the study. Unilateral
HAE was performed in eight patients (67%), and bilateral
HAE was performed in four patients (33%) because of bilateral
aneurysm involvement in either the common iliac or hypo-
gastric arteries.
Pulse-volume recording and penile pressure assess-
ment. All patients underwent a prospective evaluation of
pelvic circulation before and after the HAE with penile
pressure measurement and pulse-volume recording of bi-
lateral lower extremities. The penile dorsal artery pressure
was measured with Doppler ultrasonography with a 2.5
cm–wide cuff placed at the base of the penis with the patient
in a supine position. The penile systolic blood pressure was
divided by the brachial systolic blood pressure to derive the
penile brachial pressure index (PBI). Pulse-volume record-
ing and PBI studies were performed in all patients at the
following time points, which included: 1, before the initial
HAE; 2, after the aortic endograft placement but before
discharge home; and 3, at the 3-month, 6-month, and
yearly follow-up visits.
Preoperative angiogram and hypogastric artery em-
bolization. Preoperative angiogram was used to evaluate
the patency of the profunda femoral artery (PFA) and the
inferior mesenteric artery (IMA) with regards to subse-
quent pelvic ischemic symptoms after HAE. Oblique pelvic
views were performed routinely, with the distal image
encompassing the origin of the PFA. Vessel patency of
these arteries was assessed according to the following crite-
ria: 1, patent: normal or mildly diseased vessels with 50%
orificial stenosis in diameter; 2, stenotic: vessels with50%
stenosis; or 3, occluded: absence of antegrade blood flow.7
In patients who underwent unilateral HAE, the patency of
the contralateral hypogastric artery was similarly evaluated
with regards to subsequent pelvic ischemic symptoms.
HAE was performed to permit endograft attachment in
the aneurysm-free external iliac artery. All patients under-
went preoperative contrast angiography and spiral com-
puted tomography, which documented either hypogastric
artery aneurysm or common iliac artery aneurysm, with the
latter defined by a diameter of greater than 20 mm. Among
the 12 patients in our study, common iliac artery aneurysm
was present in 11 patients (seven unilateral and four bilat-
eral) and hypogastric artery aneurysm was present in one
patient. Hypogastric coil occlusion was performed at least 4
days before the endografting procedure. Bilateral hypogas-
tric embolizations were performed as staged procedures to
avoid sudden pelvic ischemia. In 11 patients, coils were
placed via a contralateral femoral artery approach, and one
patient underwent hypogastric coil embolization via an
ipsilateral femoral artery approach. The intervention in-
volved selective catheterization of the hypogastric artery
with a 5F Glidecath catheter (Boston Scientific/Meditech,
Watertown, Mass) or a Cobra catheter (Cook, Blooming-
ton, Ind) followed by deployment of multiple Tornado
5-mm to 10-mm coils (Cook) as proximal as possible near
the orifice of the hypogastric artery in all patients. Comple-
tion embolizationarteriograms were obtained in all patients
and documented complete absence of antegrade flow in the
hypogastric artery.
Aortic stent graft placement. All stent graft proce-
dures were performed with general anesthesia with orotra-
cheal intubation in the operating room. Ten patients re-
ceived the Ancure endograft device (Guidant, Inc, Menlo
Park, Calif), and two patients received the AneuRx en-
dograft (Medtronic, Inc, Santa Rosa, Calif). Intraoperative
aortogram in all patients confirmed hypogastric artery oc-
clusion from coil embolization. Distal attachment of the
endograft was placed in the aneurysm-free external iliac
artery ipsilateral to the embolized hypogastric artery in all
cases.
Follow-up examination. Computed tomographic
scan images were obtained at 1 month, 6 months, and 1
year after the procedure and once yearly thereafter. If
persistent endoleak remained after 1 year or the maximal
aortic aneurysm diameter showed an enlargement of
greater then 0.3 cm, additional aortography was per-
formed. The presence of claudication, erectile dysfunction,
or other associated pelvic ischemic symptoms was ques-
tioned during each follow-up visit. The mean follow-up
period was 11  3 months (range, 4 to 24 months).
Statistical analysis. Analyses were performed to eval-
uate the changes of PBI and ankle brachial index before and
after HAE and its association with postoperative ischemic
complications. Values were expressed in mean  standard
deviation. The Student t test was used to determine the
statistical significance. P values of less than .05 were con-
sidered significant. An SAS statistical package (version 5.0,
Abacus Concepts, Berkeley, Calif) was used for analysis.
RESULTS
Aortic endografts were successfully placed in all pa-
tients. The mean preoperative PBIs (ie, PBIs performed
before the initial hypogastric embolization procedure) in
patients with unilateral and bilateral HAEs were 0.91 
0.08 and 0.87  0.03, respectively (not significant).
Among the eight patients who underwent unilateral HAE,
the immediate and 3-month postoperative PBIs were re-
duced to 0.84  0.09 and 0.79  0.12, respectively (not
significant; Fig 1). In contrast, patients who underwent
Fig 1. Penile blood pressure comparison in patients undergoing
unilateral HAE. Pre-op, Preoperative PBI value; post-op, postoper-
ative PBI value before discharge; NS, not significant when com-
pared with preoperative PBI value.
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bilateral HAE had a greater degree of reduction in their
PBIs after the operation, with values before discharge and
at 3 months being 0.54  0.12 and 0.53  0.09, respec-
tively (P  .001; Fig 2). Mean reductions in PBI after
unilateral and bilateral HAE were 13 6% (not significant)
and 39  14% (P  .05), respectively. The mean period of
staged bilateral HAE was 19 6 days. No statistical differ-
ences were found in thigh brachial or ankle brachial indices
before or after HAE in either patient group. The Table lists
the changes of PBI after HAE in relation to pelvic ischemic
symptoms of erectile dysfunction or buttock claudication.
One patient with unilateral HAE had a prior radical pros-
tatectomy because of prostate cancer, which rendered him
impotent afer the cancer operation, and he was excluded
from the analysis of erectile dysfunction. Three patients
(3/7, 43%) had postoperative erectile dysfunction develop
after unilateral HAE, and two patients (2/4, 50%) had
postoperative impotence after bilateral HAE. Among these
five patients with erectile dysfunction, there was a 36 12%
reduction in PBI after the endografting procedure (P 
.01; Fig 3). Hip or buttock claudication occurred in four
patients (4/8, 50%) after unilateral hypogastric emboliza-
tion and in two patients (2/5, 50%) after bilateral HAE. An
18 9% reduction was seen in the PBI after the endograft-
ing procedure among the patients with buttock claudica-
tion (P  .05; Fig 4). In contrast, those without either
erectile dysfunction or buttock claudication did not show a
significant reduction in postoperative PBI (P .05; Table).
Follow-up computed tomographic scans revealed no
distal type I endoleak in all patients, and all embolized
hypogastric arteries remained occluded. No evidence of
endograft migration or limb thrombosis occurred. One
patient (8.3%) had a type II endoleak attributed to patent
lumbar arteries at the completion angiogram after en-
dograft placement, which subsequently resolved at the
6-month surveillance computed tomographic scan.
Among the six patients with claudication, the mean
onsets of claudication symptoms after unilateral and bilat-
eral HAE were 9 11 days and 3 6 days, respectively. All
of those patients were instructed to begin an exercise
program. In addition, pentoxifylline (Trental, Aventis
Pharmaceuticals, Bridgewater, NJ) and cilostazol (Pletal,
Otsuka Pharmaceutical, Rockville, Md) were prescribed in
two and four patients, respectively. They had minimal
improvement during the follow-up period. Sildenafil citrate
(Viagra [Pfizer, Rockville, Md]; 50 mg/daily) was pre-
scribed in five patients with postembolization impotence,
and one patient (20%) reported moderate improvement in
erectile capacity. No patients had symptoms develop re-
lated to mesenteric ischemia after HAE in our study. How-
ever, two patients with bilateral HAE had other pelvic
ischemic symptoms develop. The first patient had impo-
tence develop and had severe scrotal pain along with scrotal
skin sloughing 3 days after aortic endograft placement. The
postoperative penile plethysmography showed a 75% re-
duction in the PBI. Conservative management with daily
wound care with silver sulfadiazine was instituted, and the
patient responded with slow improvement. The second
patient had severe buttock and thigh claudication develop 1
week after the aortic endograft placement. The penile
plethysmography showed a 68% reduction in the postoper-
ative PBI. At 4-month follow-up, a large superficial sacral
decutibus developed, measuring 18 cm  25 cm, which
was treated with daily wound care. This patient had a long
history of multiple sclerosis and was dependent on an
electric scooter for mobilization. The other relevant risk
factor for impaired wound healing was a low serum albumin
level, which was 2.9 ng/dL. At 11-month follow-up, the
sacral wound showed negligible improvement with mini-
mal granulation coverage.
With analysis of angiographic collateral patterns, ste-
notic PFA (50% stenosis) was noted in four patients, all in
whom post-HAE pelvic ischemic symptoms developed
(P  .05). Among them, two patients also had bilateral
HAE. In contrast, only four of the remaining eight patients
with patent PFA (50% stenosis) had pelvic ischemic se-
quelae after HAE and aortic endograft placement. No
patent IMA was found in the preoperative angiogram in all
patients. Among the eight patients with unilateral HAE,
seven patients had patent contralateral hypogastric artery
(50% stenosis) and only one patient had stenotic con-
tralateral hypogastric artery disease (50% stenosis). No
significant correlation was found between the contralateral
hypogastric artery or IMA patency with subsequent occur-
rence of pelvic ischemia.
DISCUSSION
Approximately 20% of patients with abdominal aortic
aneurysms have concomitant aneurysm involvement ex-
tending distally to either the common iliac or the hypogas-
tric arteries.8 With endovascular repair in these patients,
preoperative HAE may be necessary to permit adequate
attachment of the endograft in the aneurysm-free external
iliac artery and thus prevent potential distal endoleak. The
clinical consequences of either unilateral or bilateral hypo-
gastric artery occlusion in endovascular repair have been
widely examined in several retrospective reports.1-6 Most
physicians reported that pelvic ischemic symptoms, such as
buttock claudication, remained a potential complication
after endovascular hypogastric occlusion. Furthermore,
Fig 2. Penile blood pressure comparison in patients undergoing
bilateral HAE. *P  .05 when compared with preoperative PBI
value. Pre-op, Preoperative PBI value; post-op, postoperative PBI
value before discharge.
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many acknowledged the importance of maintaining a
patent contralateral hypogastric artery to preserve pelvic
collateral flow after unilateral HAE.1-5 A recent study by
Mehta and colleagues,5 in contrast, reported that HAE
remained an innocuous procedure because no life-threat-
ening complications would occur after either unilateral or
bilateral hypogastric occlusion. In this study, we performed
a prospective evaluation in patients who underwent either
unilateral or bilateral HAE in endovascular aortic aneurysm
repair.
Our study found that patients with bilateral HAE were
more likely to have pelvic ischemic complications develop
and correspondingly had a greater reduction in PBI when
compared with those who underwent unilateral HAE.
Moreover, those in whom claudication symptoms or erec-
tile dysfunction developed after either unilateral or bilateral
HAE had a significant reduction in postoperative PBI, and
thigh brachial or ankle brachial indices remained un-
changed. These results suggested that the reduction in
pelvic circulation, as reflected by diminished PBI, was asso-
ciated with pelvic ischemia. The association between penile
blood flow reduction and erectile dysfunction has been
previously noted by Queral and colleagues,9 who evaluated
pelvic hemodynamics by measuring penile blood pressure
after aortoiliac reconstruction. They reported that patients
with postoperative increase in penile pressure were more
likely to regain erectile capability. Conversely, patients with
diminished penile pressure after aortoiliac operation either
had a new onset of impotence develop or never regained
erectile function.9
The incidence rates of erectile dysfunction and claudi-
cation in our patients were 45% and 50%, respectively,
which were relatively high compared with several recent
retrospective reports.1-6 Razavi and colleagues1 reviewed
32 patients with either unilateral or bilateral HAE in endo-
vascular repair of aortoiliac aneurysms and noted an overall
incidence rate of pelvic ischemia of 38%. Lee and col-
leagues2 examined a similar group of 27 patients after HAE
and noted that 26% of them had claudication symptoms
develop. Cynamon and colleagues3 reported their experi-
ence of 32 patients who underwent hypogastric artery
occlusion in endovascular treatment of aortoiliac disease
and noted that pelvic ischemic symptoms occurred in 41%
of patients.
Lastly, Criado and colleagues4 reported that the inci-
dence rates of erectile dysfunction and claudication symp-
toms in 39 patients who underwent either unilateral or
bilateral HAE were 3% and 13%, respectively. The relatively
Fig 3. Penile blood pressure comparison in patients in whom
postoperative erectile dysfunction developed after either unilateral
or bilateral HAE. *P .01 when compared with preoperative PBI
value. Pre-op, Preoperative PBI value; post-op, postoperative PBI
value before discharge.
Fig 4. Penile blood pressure comparison in patients in whom
postoperative buttock/thigh claudication developed after either
unilateral or bilateral HAE. *P .05 when compared with preop-
erative PBI value. Pre-op, Preoperative PBI value; post-op, postop-
erative PBI value before discharge.
Comparison of PBI after HAE in patients with or without postoperative erectile dysfunction or buttock claudication
Preoperative PBI Postoperative PBI 3-month PBI 6-month PBI 1-year PBI P value
With erectile
dysfunction
(n  5)
0.91  0.07 0.61  0.13 0.60  0.12 0.62  0.14 0.64  0.15 .01*
Without erectile
dysfunction
(n  7)
0.89  0.08 0.78  0.12 0.75  0.11 0.72  0.15 0.76  0.16 NS
With buttock
claudication
(n  6)
0.89  0.08 0.69  0.11 0.73  0.08 0.75  0.11 0.72  0.13 .05*
Without buttock
claudication
(n  6)
0.90  0.07 0.79  0.12 0.76  0.10 0.78  0.13 0.73  0.14 NS
*Comparison with postoperative PBI with preoperative PBI value.
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high incidence rate of pelvic ischemic complications in our
patients may be caused by several factors. First, the true
incidence rate of pelvic ischemia after hypogastric occlusion
may be underestimated in retrospective evaluations because
the data were collected on the basis of the patient’s subjec-
tive recollection of postoperative functional disability. Sec-
ondly, the relatively small sample sizes in all the available
literature may preclude an accurate comparison of the
incidence of pelvic ischemia complications after HAE.
Third, the mean age of our patient group was 79 years,
which was older than in most other clinical studies. The
possibility of associated atherosclerotic occlusive disease in
these elderly patients may contribute to a greater likelihood
of pelvic ischemia after HAE.
Pelvic ischemic complications as a result of hypogastric
occlusion are well described in the literature, with buttock
claudication and colonic ischemia being the most common
sequelae.1-5 However, reports of pelvic ischemia after hy-
pogastric artery ligation in trauma or obstetric emergencies
noted a significantly less incidence rate when compared
with endovascular hypogastric occlusion.10,11 Several fac-
tors may account for the difference in pelvic ischemia
between operative ligation and endovascular occlusion of
the hypogastric artery. The lack of normal rich pelvic col-
lateral vessels in elderly patients with atherosclerotic aneu-
rysmal disease may increase the risk of pelvic ischemia after
HAE.12 Moreover, the incisional pain associated with an
open laparotomy along with reduced postoperative mobil-
ity may present a diagnostic challenge for both physicians
and patients to recognize an underlying buttock claudica-
tion symptom. In addition, operative ligation of the hypo-
gastric artery and selective HAE have rather distinctive
features that may account for the increased ischemic com-
plication in the latter approach. Operative ligation of the
hypogastric artery is performed in the proximal segment of
the artery, which permits collateral network formation in
the distal segment of the hypogastric artery. In contrast,
catheter-directed coil embolization of the hypogastric ar-
tery may lead to formation of minute fragments of throm-
bus because of the presence of foreign body. Propagation of
these small thrombi into the capillary beds may prevent
adequate collateral vessel formation at the precapillary level,
which may worsen the pelvic ischemia, particularly in pa-
tients with underlying atherosclerotic disease. As a result,
irreversible tissue damage may occur when the terminal
capillary blood flow is compromised. The possibility of
severe pelvic ischemia is undoubtedly enhanced after bilat-
eral hypogastric embolization, which was seen in two of our
patients in whom severe sacral decutibus occurred 4
months after the endograft placement and scrotal skin
sloughing occurred 3 days after aortic endografting. The
case of the latter patient has been reported recently.13
Our analysis of PFA with regards to subsequent pelvic
ischemia after HAE underscored its importance as a source
of collateral flow to the pelvic circulation. We found that
patients with a diseased PFA (50% stenosis) were more
likely to have pelvic ischemic complications develop after
HAE than those without significant disease in the PFA
(50% stenosis). The hypogastric artery receives a rich
network of collateral connections both cranially and cau-
dally from the IMA via the rectal arterial axis and the PFA
via the circumflex arterial axis, respectively. However, the
placement of an aortic endograft uniformly occludes the
origin of the IMA. When unilateral HAE is performed in
endovascular aortic repair, the pelvic collaterals are primar-
ily relied on the circumflex arterial axis of the common
artery and PFA distally. Iliopoulos and colleagues14 evalu-
ated the pressure changes in the pelvic circulation by clamp-
ing the hypogastric artery and showed that the ipsilateral
circumflex branches of common artery and PFA provide
greater collateral circulation than the contralateral hypo-
gastric artery. Clinical studies by Flanigan et al15 and Pierce
et al16 have similarly shown the importance of circumflex
branches of the common artery and PFA in maintaining
pelvic flow and preserving sexual function in patients with
hypogastric occlusion after aortoiliac reconstruction.
Our belief is that in endovascular treatment of aor-
toiliac artery aneurysm, every effort should be made to
preserve at least one hypogastric artery. In the event that
coil occlusion of bilateral hypogastric arteries becomes nec-
essary, sufficient staging of the bilateral embolization pro-
cedures potentially allows ample collateral formation that
may minimize the pelvic ischemia. The ideal time for stag-
ing bilateral HAEs remains uncertain. The average length
of staging bilateral hypogastric coil embolization was 19
days in our study, which appeared to be insufficient to allow
pelvic collaterals to form. The importance of maintaining
pelvic circulation was underscored in several recent reports,
which described alternative approaches to preserve the
hypogastric artery flow.17-19 One approach was to translo-
cate the iliac artery bifurcation by transposing the hypogas-
tric artery to the external iliac artery.18,19 Another tech-
nique was to band the common iliac artery aneurysm. This
allowed the stent graft to be positioned adequately in the
banded common iliac artery and thus maintained the hypo-
gastric artery circulation.17 Alternatively, a recent report of
an external iliac artery to internal iliac artery endograft that
maintained pelvic perfusion may hold promise in the future
for endovascular treatment of aortoiliac aneurysm.20,21
Admittedly, several limitations exist in our study, which
included a relatively small patient size and a limited fol-
low-up period. Moreover, the anatomic features of pelvic
collateral vessels are rather heterogeneous in this elder
patient group, in part because of their underlying athero-
sclerotic aneurysmal disease. These factors limit recommen-
dations that are based on our own experience. Nonetheless,
all available literature and our study support a common
principle that HAE or occlusion should not be taken lightly
during endovascular aortoiliac aneurysm repair. Until more
prospective clinical data become available, we recommend
the following approach. If the initial computed tomo-
graphic scan or aortogram reveals the presence of concom-
itant iliac artery aneurysm that may necessitate hypogastric
embolization, a preoperative angiogram should be per-
formed to evaluate the patency of the PFAs. If bilateral
HAE is necessary and diseased PFA is present, consider-
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ation should be given to perform adjunctive operative
procedures to maintain at least one hypogastric artery pa-
tency. If the adjunctive procedure, such as hypogastric
artery reimplantation, is not feasible because of calcified
iliac vessel or severe obesity, we recommend a concomitant
profundaplasty at the time of the endografting procedure
to enhance retrograde pelvic collateral development via the
circumflex iliac and femoral branches. Conversely, if dis-
eased PFA is found ipsilaterally to the common iliac artery
aneurysm in patients with unilateral hypogastric emboliza-
tion, concomitant profundaplasty should also be performed
at the time of endograft implantation to preserve retro-
grade pelvic flow.
In conclusion, we advocate the preservation of the
hypogastric artery whenever possible to avoid the potential
complications of pelvic ischemia. The relatively significant
reduction of pelvic flow after HAE as documented by the
PBI in our study and the devastating sequelae of pelvic
ischemia due to hypogastric embolization underscores the
importance of preserving pelvic collaterals and the potential
importance of collaterals contributed by the PFA.
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DISCUSSION
Dr Richard McCann (Durham, NC). I want to thank the
authors for providing a copy of their manuscript in a timely fashion
and for the privilege of reviewing it. Their manuscript describes
eight patients with unilateral hypogastric embolization and four
patients with staged bilateral intentional hypogastric occlusions.
They report no cases of significant bowel ischemia but a significant
incidence of erectile dysfunction and two serious cases of skin
slough, one occurring 3 days postoperatively and one 4 months
following the procedure. This compares with our own experience
of intentional hypogastric occlusion in 26 patients, six of whom
had staged bilateral embolization. In a recent telephone survey of
our cases, 25% reported new onset of claudication, which was
usually transient, and only one reported significant change in
erectile function. We have experienced no bowel ischemia and no
skin slough. Based on our experience and that of several large series
in the literature, we remain enthusiastic and aggressive and feel the
use of this technique significantly expands the pool of aneurysm
patients treatable by endovascular means.
You report two cases of serious pelvic ischemia. One of these is
described in your previously published case report and occurred in
a patient with prior colon resection and chemotherapy and radia-
tion therapy to the pelvis. This patient was diabetic as well. The
other patient did not experience necrosis until several months
following the embolization. How do you explain this delay, and
what other factors may have played a role in this case? I would also
ask, what should be the threshold for not doing hypogastric
embolization? What role does radiation to the pelvis, diabetes, and
peripheral vascular obstructive disease play? If revascularization is
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considered, would you recommend a direct attack on the hypogas-
tric or is profundoplasty sufficient? And finally, have these data
changed your selection criteria for endovascular versus open graft-
ing?
The message that I take home from your data as well as our
own experience is that severe pelvic ischemia causing tissue loss
occurs very rarely and is likely only when additional factors are
involved and that the benefits of expanding endovascular aneurysm
repair to patients requiring grafting down to the external iliac
outweighs the remote risks of tissue loss and profound pelvic
ischemia.
Dr Peter H. Lin. Thank you. The first question regards the
patient who developed delayed onset of sacral decubitus ulcer in
contrast to the second patient who had an immediate sloughing of
the scrotal skin. I do not have an answer for that. That patient was
fully ambulatory. He is not bedridden, and he does not have any
nutritional deficiency issues, but based on the data we have gath-
ered, he did have a significant reduction in the penile brachial index
and the sloughing occurred probably after the first month because
at our initial visit he did not have such a complication. We he came
back to see us 3 months later—he travels 200 miles—he com-
plained of the ulcers being there for the last 2 months.
Regarding the threshold not to do embolization, in patients
who had a prior risk factor such as radiation, diabetes, or peripheral
vascular disease, what we learned from our limited experience is
that in patients who have a common iliac artery aneurysm on the
preoperative screening study, whether it is angiogram or CT scan,
efforts should be made to examine the patency of the profunda
femoral artery to determine the degree of occlusive pattern. If
profunda femoral artery disease is found, then attention should be
paid to preserve that artery at the time of the procedure. If need be,
profundoplasty can be performed at the same time.
Your third question regarding the approach, direct implanta-
tion of hypogastric artery versus a profundoplasty, we have limited
experience regarding hypogastric and revascularization and there
have been several sporadic reports indicating that the procedure is
feasible. However, in a patient who has had prior radiation therapy,
for example, or prior colon operation or a patient who is very
obese, this operation can be quite challenging. We will consider
doing this operation if a bilateral hypogastric embolization is
considered. We would try to do an implantation at least at one
hypogastric inflow. If that is not possible, then we would make an
effort to correct the profunda disease at the time of implantation.
Lastly, has our experience changed our patient selection crite-
ria? This study was performed during a time when one of the
modular stent graft devices was pulled off the market, which was
not available to us. As such, we put in more than 80% of patients a
unibody or Guidant stent graft. Clearly, if the modular stent graft
is available at our disposal, many of the patients that we presented
in this patient group we would have treated with a larger size of
aortic cuff at the distal common iliac artery, thereby avoiding the
need to perform hypogastric artery embolization.
Dr James Seeger (Gainesville, Fla). I would just like to make
a couple of comments and ask you a question. The concept that
you can embolize both hypogastric arteries without risk is clearly
not true. About a year ago, we reviewed all the published literature
related to the endovascular repair of aortic aneurysms, with partic-
ular attention to results of hypogastric artery embolization. We
found very similar results to what you have seen in your prospective
study, which is about 50% of patients will have buttock claudica-
tion, as opposed to what Dr McCann has seen. Published reports,
including a report by Dr Anthony Lee from our group, also
showed that this is fairly persistent claudication. It does not really
go away, and patients are not really happy with it. More impor-
tantly, there are reported results of colon ischemia and death in
several patients and, at least in one patient, report of paraplegia
after bilateral hypogastric embolization. The problem with hypo-
gastric artery embolization is that once a patient develops symp-
toms from the procedure, you cannot recover from it. I would
agree with you that those patients that have radiation are at
increased risk for these complications, as that was confirmed in our
review. And finally, I would commend to you the idea of direct
revascularization of the hypogastric as that is a relatively straight-
forward procedure in probably all patients other than those that are
particularly obese.
The question I have relates to your proposing to repair the
profunda, which is absolutely reasonable considering it is a major
collateral for the pelvic circulation. Have you actually done this in
patients undergoing hypogastric embolization, and if so, can you
give us some insight into how protective that is?
Dr Lin. No, I do not unfortunately. Patients in this popula-
tion were discovered—we intended to evaluate the disease state,
the patency of the profunda femoral artery, so we did not perform
profundoplasty from this subset of patients.
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